[0001] 

10 [000 2] 

^^^e^Mis^^f*. i6o~2oow^ v/zf^ y?\zm 

15 [ 0 O 0 3 ] 

^fflLffiW^S^*^^ (£*T. MR (Magnetoresi stive) ^tt>V^9) Sr 

20 [0004] 



i 



[0 0 0 5] 
[00 06] 

t(D—yj, |El^aS^fpJJt{c#V^|E^«^^^d5i«< ttoX< 6ir, IBIS 

httt^if^^s^ h (Non-linear Transition Shift) ^09 
[0 0 0 7] 



2 



[0 0 0 8] 

i$|5^M(D^^< i fc— *-<^J§ 9 (her i c a 1) #0£*Lfci$ 

[0 0 0 9] 

15 tfSfcofc (T«E4#ff*iR5#!S). 
[0 0 10] 

20 IBWJ^y Fi ? t»i3'f *o^-^W>ft<t5 1 i^*, 3^^© 
[0 0 1 1] 
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10 0 12] 

Sir. t©liact^^fa^|:£^< i5OTU ffi««tfcfc«3S 

10 fco 

[0013] 

^ttSridiw-f-s*.*. Hfcfcsai*©** sjcufermrwtfcfc 
15 v^>e>. mm****?* — ^*o#srei?j£-rs£#^ mm-rz>*-^<vm 

20 i : KmmnWi 6 , o 4 3 , 959 #^sb» 

»fF*ifc2 :*BB«?fFjR5, 9 9 5,-3 4 2f«i» 
!Rf^^ 3 : 4#M 2000-311311 ^§-<£r$fi 
flMffXSU : *B#fT^6, 4 5 9, 5 4 3BlfSiS 
#fF5CiK5 : 6, 19 1. 9l6Bltfl»t 

25 «W<PBgi:fc.fctjqBEg 
[0014] 
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5 [0 0 15] 

$ 2 <z>8M£l£i: olBK:E«Sixfc««c«>rttWWW«r*+** l t , ft 2 

20 [0016] 

JtBB*M»K*^3' Kfi, #rt^SB^v^tt^lo^, «l©«ffi»^^H 

[0017] 

25 & i ovum** xvm 2 <o*flc»r±s &ftmfr&& xtMrtm&uam 
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[0 0 18] 
[0 0 19] 

10 v^ii^. 

[00 2 0] 
[0 0 2 1] 
[0 0 2 2] 
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[00 2 3] 

5 if: -5 lii 5 t*#5, 
[0 0 24] 

10 j5SX'#5c 

[00 2 5] 

15 [0 0 2 6] 

[00 2 7] 

20 tuts *mWte. B^flElc»|^i-**^rtlBi«>«lcSV^lc»fti-5«S 
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(3) *rt*»»c#2©rt*<MB*rfl&*U SS 1 *5 iW« 2 ©rt*flc»tci ») 

( 4 ) JfS 2 Oiii±l^ 3 09fifi««:m b-CB l ©«S#4r»*t5IS 

(5) td.m*r*r v7m*wtz>&? \r. l.t, # i ©w«i¥-hKflMB# 2 <d«« 

(8) 4WHW»C*2 ©*MI#»«*J*U fSl*J*t«B2©0J*fle»lc.fc0 

ri^ibw^-XgfrgSiiKJ:^ ft 2 <^te^$a $ *:i^■e3^ 

[0 O 2 8] 

Ji8B»Jt*ftT?tt. ft l 0>i*js*#»* «2©rtm f lc^gifcj;^ 
ft 2 o^^gBSr-^n-etLfto # lei K> m&.-fZ> n i * LV\ 

8 



£ h k> ^wwwMfEO^? t»t«i ux^^-rs -i^^s, 

10 0 2 9] 

-eu-c. **wti. ^a«jKff^-»l^i-*«Eflc»l^I^w^B!l^c^v^^^:*^lft■t-5«« 

5 3*Lfcte*=* s -Y5'?TS^ f 1 i^S 2 © LT^i^ Ml 

o-c. »t© (i) ~ do) \zL7F^&TM*^-tz>nwm^^ y wmrnxm 
io ( i ) m&±\z.wfit.m i e>»ffiJi-ti-*fe»JK£^ vxmm-r^mm<om i 

(2) B2<^^@M*5<tu t ^^^^t)^p#mi^rt^as^p^{-. &ffimi& 

15 (3) #rtJ*Wlcm2©rt*#»&JgJ*U 3Ri*J«ttJ«»2©rt*fl=»fcJ:»J 

( 4 ) i2 (Dmmm-t^m 3 <ommm^nm lt^ i ©is»*^t5is 

20 (6) ^2oa^l¥f^^^^L,T^tti-5^^Bl^>^« : ^^^-t- 

25 IS> 

(9) itlia^ #*i©^^»^«ffilfi»«IS:^l-Ttt«-t-S3B2 
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it, 

[00 3 0] 
[0 0 3 1 3 

£*K Il*Jj:t;«2©i[«iP©'M< it— *©E*)»c«U6tt^#ia$Hfc» 
25 [00 3 2] 
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5 - K 7 s -f * * SSB «:« 0W" * o 

The present invention will be more fully understood from the detailed 
description given hereinbelow and the accompanying drawings which are given 
by way of illustration only, and thus are not to be considered as limiting 
15 the present invention. 

[0 0 3 3] 

mitt. *mm<Dm i ^mMcomm^ z> mmmi*.^ -y K<E>««B&*H-#fl? 

So 

25 -CfcSo 

ni6 AtszTfme Bfi. -tttwig 5<Dsa*©xs**i-»faiia*c*)«o 



ii 



LM V J*T ^(K-vu * 



Ms Aisxx^ms B(i. ^en-ens 7 <^^<oxs^^i~»r®i2-c*>5„ 

®i OA*5j;t/0i OBJi, *:M3nm9<oqkWi<DTM*7F-$-mmmx*&>Z> 0 

mi 2A*>£xfmi 2 Bte^ih^ttm i i<DmM<^xm^^-f»r®ig-cfc5o 

0 1 3AfciOtil 3 B fi^-tt-e^Bl 1 2<^mi^X|S£*t1W®0^£><5 < , 

si 4A^«to*0i 4 Bji^at^mn i 3<D&m<oT.Wi&7F-t-mwmx~&z>» 
mi 5A*5j;rai 5B«^tt^en0i 4©^^(Dxm^-r®r3D0T*^>5 o 

10 0 1 6 ASo<fct^01 6 B tt-tft-ejxB 1 5Om^X^*^-r§|fffi0X-ifoS o 

0 1 7A*5«tT>*01 7 B fe-Zrtl-^rixM 1 6 <£>^ige<JDX§£7iH-$rE0-e 

01 8A*Sj:tF01 8 B«**L^tt0 1 7<D#jS^Xm£^-r#f®0-C*>£o 

01 9AJoiO!|il 9 B ii^: ja^**I,0 1 8O^©xa%*i-»rffi0-C**>So 
0 2 0 ASsiuqa 2 0Bl4^m@ l 9 ©tlroig?r^tlriiilffc5„ 

15 0 2 1 Ai3«fcZ>*0 2 1 B f±^r*l^e*U0 2 0 O tt© Ig^*t»f S5@ f 5 „ 

0 2 2A*5it50 2 2 B fi^it^X0 2 1 ©tiiOIl^*t»fffi0-efc5 o 
0 2 3 li. mi O^^J^^ftSHIIlia^^ KSr«^-r-5m 1 <7?^8¥*JJ; 
tm^0^^i-^B0-e^5. 

0 2 4fi. i: < ^ 2 Of *ii^t¥SiiT?&5 0 
20 025(1, 12 <^3gB#J{C:fctf 5^J&^^5/ K^^-^Sm 1 ^^#:p*J«t 

t^^^^-f^So 0 X *> § „ 

12 61^ |^ C< ^ 2 ©tM^t¥ffiit«$)5, 

y^««5# £• TF-r^m 0 t? #> s „ 

25 02 8*2, (53C<^2 0^fl£|¥^-t-5ppE|g T -fe So 

02 9ii. H4^^Jlc*>ft-5^J^M^y F^tSIloS^UfcJ: 
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5 g|3 2A*iJ:tf0 3 2BI±^tv^ia3 1 <0««J©XSSr*i-»rffiBI "C*> So 

El 3 3 Afcj;y!03 3Bf«Hfti03 2 <D«tt*>Xg«:7M-*rffiBI-T?*>*. 

HI 3 4A*5,fct*0 3 4 B tt-tJveftH 3 3 ©««©xaSr*i-»fffiBlT?*>5. 

0 3 5 A*5<ktf0 3 5Bf4*rn<«xB3 4 ©««©xmS:*^WfffiH"C«>*. 

0 3 6 Ais^trBa 6BlltnfnB3 5 ©ii©ISS:*t»fBI§lT-fc5 0 
10 0 3 7 A*5J:T*0 3 7BI4W-eH@3 6 ©^©Iglr*tBfffiiX*fe So 

038(1, *3SI§H<Z>I& l «)lijft«?JK«»j:ff 5*K««^y K*#*.fc^- 

[0 0 3 4] 
(0 0 3 5] 

9$ i ©Hiro^l 

20 Si\ B l ^H4 1#» tT» *»WOiS 1 0«t©»«C#5»l»*' v 3' 

mm^y K3 0 o©£K»*^*M?*4»0-e*>*. H2tt. ^Bl^ /H l 

o ^Mts^ i 1 1 6*5j:tmstt«»# 130 z^-f^mm, m 3 »ra 

C<l2»^ii 2 0S:*tfffi@t$)5.@4{j:@2O iv-iv j&Bff®0T-£> 

25 5 0 

[00 3 6] 
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m i ©g«fc©#*fca»a»**iWft^s' k 3 0 0 r±. *« 1 1 . *« 1 £3f» 

[00 3 7] 

MRf? 5 i 9 WE«3*U MR!? 5 K UTV^T 

[0 0 3 81 

IBfl^y Ktt, T&BSffi/S l 0. _k«NBM 2 5 % s^H 2 4*5 it* 

»^;nio5:tu rn^ss i ±^mm tstiitmj&tt^x^z. r 
w&mm i o&£v±iammm 2 5t±. ^ry^Ba 0 ^w-sv^*^ 

[0 0 3 9] 

mmmmioti. m^K^-rx^K. si©«gsioai, ^2©^as 

l0 bi, JB 3 ©«MSSB 1 0 c U *4OiS»l0dt, £5©««SB 

1 0 e t, me<D^m^l 0 f &£TfWi7 (DMmUl 0 glrf tt^5 0 
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m i <ommn ioait mm="C* nocn 1 1 e ^Mfa-tz®. 

^T, 1 1 ©lliSiS l 0 a i D t>±Mi 2 5«c^fflt 5 i 5 1 tt, fill 

If 1 1 6. m2<DMW-mi 2 0©-^^7-<7!Jy^S3 0/5>bHt*bfc 
ff§ 1 <D5&H£P 1 Oa i!) 1>±^M2 5«C^ffit5i9ia 
-C, mi^^gPl 0 aKlg^nTV^o r©i3©«i?i!10cl4@2l^ 
ti^l^ ftg|532at, ftSP3 2 aa^xT^!) Vi/ffi 3 OffiiKCfpJ^oX^ 

ai-r5^ttig|J3 2 b ££WU ^mi$3 2 bfiRSco-^Sr^-Tftffi (nsti 

[0040] 

m 3 (ommu i o c % ig 5 <o^SB ioeib-io<i7 <z>m^ i o g &±.i$m 
mm 2 5tTi$mmm 1 o t^mnmm^-r^m^UB 1 snu^b-tv^ (m 

4 A#f$)„ ^ 6 oa^SEP 10f©5^ Um**c v ~?M 2 4 ££l^-e^5E 
[004 1] 

UTV^o Sfc, Jt|fCmM2 5tt. b7-^HM2 5At, 3-^2 5 
Bi:^WL--CV>6„ h7 -y^i|S^SB2 5 Ate. **Wlc*5rJ-5Stl*iHKffi«p-e*> 
o"C\ fE»f7y**&M-T5. h7-^il^2 5A(4, ^T-<T 
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[0042] 

jfjRa-f/n i o», mi<D&i*mi i 6 *2«?»flc*i 20^ mmn 

j£U ±»M2 5©ia0lcliJ(fRJJ:#ia*JxTV 1 »*. 

«HK«l2 5fc«>IH^ia«*Jxfc«l«>rt**»l 12. 1 Hi, *2©l*l* 

frftlll, 113, 1 1 5 ittWS. *1©**«1 1 6tt, 

*M 1 1-1 1 5<DKWzmV&? t(0^±^tlt5^«ffll6tKl 5£r^L- 

x^itti-5ife^flfe«5tt:Wb, as i i o a K*5ttsife»K 1 1 
tsntcmmizmrt^nx^z. j*MH#Stfi i i 2 i o b 

MieiftR 15l:f LTgSM U ft^frgP 115^3 <DttS«S 1 O c ic^Ufffi 
^Hl5^Ltg«itW5 (Hl*5j:tJ!H4A#JS). 
[0 0 4 3] 

G-ftmiPU 111-11511 llla~115a£, *E 

^JBSSl llb-H5bi*tU 4HE»tt«WBOW«»»* s *7'' < ^ f ^ 
?m3 O^f^ofc^ipJ (|H2^Y^-fRl) t^o4f»lllc-115cift 
o-CV^So ^LT, I6ii> #0*t*H5 1 11c~116cHJ3 

V^-C. jcT^T PV^ffi 3 OlcSEJS-rS^W (SE^IpK H2*JJ:t«a3fc*5tt 

1 1 1~1 1 x7^7!J^I3 Otf>t>^fflg(5 3 2 btWtS^^^S 

o<oi&sfc«bv>OT<0«#i-rasfrTv^fi# (Eft) ±.ummm2. 

fc:J:9, 3ffl©ilMtt¥l 16(4, ±«i2 5 W< (ELtiH^^l 
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li-ii 5#s***w**U #llfc 0 ^J&M^<fcS£5Kfco-C^5 0 

[0044] 

««3t**U 35 3©«««S1 0 c(D»3 2 btc*t«?bfc«0flc % ^©SiSg 
[0 04 5] 

ftnmmmmi sr** i eoj&^TiFw&jgJt ioi© 

«i i e &t*nb« i o t<Dfsi<om^m.mti. ftrnftm 12, 11 4«>is«p 
gsi 5<on$^ii ioipsaTtefto-cv>«. 

[0046] 

B 3 {C^-Tct 9 f'. JR 2 W*flE# 12 0il ^^-ri^t> JhttflMiJI 2 5 <D 
KM<DWi l l l 6 fcttUfcSTO-hfcEBSn*:* 1 ©*M*#» 12 2 

1 2 4 3? 2 (D^HgffcgB 1 2 1, 1 2 3, 1 2 5iitbW5. *fc, $ 

2 0iffffl 2 0(4, 2 1-1 2 5(DS.^fcm?)'& 1 >h<Dm±&fr 

1 2 ldS«SEi-*#ft»»3 3^«tfflJ6«R3 4^LTt*U frmfcUl 2 
[004 7] 

ft-mftl® 12 1-12 5 tt-tfrU-eft^ttSete 122a~125ai: % 

^i22b~i25biS:fu ^^w^raca^-asar^r y ^® 

3 Ofc«ofc:frfflfcftV>ofct?»l 2 1 c~l 2 5 ci4oT^. |2©|^ 
Pi 2 014, Il©Wl 1 6 ir^t^ *M*#»1 21-12 5<Dofcff» 
121c — 125c KL*5^T, ^7-<T y ^® 3 0 fcL^i-S^faOffiMfl- 
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[00 4 8] 
[00 4 9] 

ttSHNWl 3 011 1 3 1~1 4 0«r*TUCV^. 3 1 

- 1 4 0 #rt3MMP 111-H5 1 2 1 - 1 2 5 <k 

1 3 1, 1 3 3, 1 3 5, 1 3 7, 1 3 9ft, 2 1-1 2 

5©*g**KSffll 2 1 b-1 2 5 bi, rt**«Pl 1 1~1 1 5©*©IM*iB*l 

3 4, 1 3 6, 1 3 8 fi, *MWtt» 1 2 2-1 2 5 ©Je^SggP 1 2 

2a — 125ai, 111-114 ©*gJ&tK#l«S 111b— 114bfc 

rt^gpi 1 5©je«ttJS8asi i5b fc&gsgsi-s<fc5*cgi:rtb*t-cv^ 0 

[00 5 0] 

-eur. *J8S=^/n i on *3*#»i 2 ia»e>««s«i 3 1 Srfl-ufrt* 

f*»l 1 l-to^O, 3 fefcU rt*«c«BJi 1 l^bttttttl 3 2^Lt^ 
KJg l 2 6i^0*Uv^©ii^5' KKHfiKSffCV* tfMiMMBi 2 l 
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[00 5 1] 

10 [00 5 2] 

WJRa^/H 10 14, *51©**#1 lefcilW-S*^** 1 1 1 
~1 1 5 JB2©«WW»1 2 0 feUMW***** 1 2 1~12 5iM^ 

5, 3 4) t*L-CWW*««MMIlt*^ 

mmm wmmmkmis, 3 4) ©«ic»L<ftow«. ^ s 

#gpi 1 1-1 1 514. |^v,^5 1 bW^i^^^^fSi:A,^<^mb-C<w. 

nicies £*u *3M*»i 2i~i 2 5<fe»9*$t>©ra±©M»wm* s «*A' 
if*<**u-c*«M«**t-cv^a. ufc^ox, Mmm** H-mfr&vm 

20 *«**>*!>*«>*< ^ a^««W*rfc#«*. 

^iWl!Si^fc4 5TO<tt)J:v^-C% ««©aE*t«r«»tf«-fc 

[0 0 5 3] 

* u-c, i3 roa®^ i o c &±mmm 25 1 Tummm 1 0 1 
32 b) tir^ry >^S3 0 £©ra©ft£H£i*. i-fcfct** sm^-t^so 
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10 



15 



20 



25 



2 o*±»»MHEt**^= fc «^ wo**-* Ka oottt, 

[0 0 5 4] 

u*»t>. us i 1 1 6 oww-fl*"*"* 1 ' 5 **** 1 1 1 % 1 1 5 

mmmmm i 5 l-cis 3 ostm iod2 <a««as 1 0 b tegs* l 

y5 o±ictI)5«^> 1 1 0Of-yl«»^*i5l!:ft 

fl5«a*«rt-*«^ *ofc#»lllc~115c. 121c~l 

[0 0 5 5] 

111-115 1 2 1 - 1 2 5 1 ^mm-r^mm 

tvTV^o bfc^o-C. jtttta-y K3 0 0©4#O**«f^<4^ » 
BBSE*^* K3 0 0(^/hM'fb2J s ' 5 It6*t-$>5o 
[00 5 6] 

* tt, 111-115 t 121-12514, _hi£<£> «fc 5 ta 
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1 5*jim**«n 21-12 svmtmit^x^z. *LT, £ 

rt^ttSM l l~l 1 5*it«WI4|{Wl2l-l2 5B, fcffl»3 2bt:» 
[0 0 5 7] 

£> N SS7^y5 0_t^gag$^SS5 2<D^SiSBl 0 bS>b, JBl<©J*fc#ll 
6 33«fct*f& 3 <Dmmi$ 10c «<0-*ft«xK:ovvC, ttlolBWiSft-C/hS 

[00 5 8] 

aa-rs-t f52<Dmmi$i ob. m4oa@«Pi o cu leoiisi 
JR. *tt=W/H 1 o-e^^ufc^a^^^J:<iE^ffl^^ ;!: < tdST *^ s « 
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[0 0 5 91 

[0 0 6 0] 
[0 0 6 l ] 

£fc. ^l^K^t^S' K 3 0 0 14. qza/£Tife^-h}-¥ffl^±^«i^ 2 5 £r7£ 
[00 6 2] 

Jiidi<D|g 1 ~@4 <k <b t>l-. 1115—1^2 2 ?:#B?u-r. Jb3$0«5££:^ 
05 A—I2I2 2Aii, |gj2<Z> IV-IV^^*f^i-S#i!i3eX^^fc^^ 
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10 



15 



20 



25 



[00 6 3] 

*"T % ■5A«l«6Bfc*t»i:, 
WA^K^D^tW K • ^* = *A*-/<>r K (A 1 2 0 3 ■ T i C) i 
9<t*»Ri©±l=. «tl!7*5t (Al.O.) t946««2tr»2-6 

M mojis^Mit5. 16812^ *tt*m («*.tf^— 

i/-/vKl3^gltit5t^ «jttf4b«*W* (S*T TCMPj iv^) (r 
[0064] 

4<D_hiC, MRHf5&«t+nmO(?^^t5. '©MR^5lt 

y * \Z. J; o -C^fig IfcMRg^teCi - £ I- iotMt 

5„ &3o\ MR^ 5 AMRi-P, GMR^, fc5V>ttTMR ( b ZS* 

^y7 p JK7«r0!lx.li»2 0-40 nnKOffSyCflfcSU MR*?-5^T»i"-^ 
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DLC) K^^ >^K4 Uai/-^ K^t 

[0 0 6 5] 

fll^— KM 8 fe» 1 . 0-1. 5MmC**T?«R«K^t5. * bT* £ 

M 9 *«*.«<>. 3/imO)?$t?Mt5. ££>l-> 16819^1^ 
*5tt £$& 1 coa@@ L-C, T^a@® l 0 1 l 0 a 

[0 0 6 6] 

CI 9$ 1 0«««fS 1 0 a {4. F e A 1 N, F 

e N, FeCo, CoFeN, FeZr N*&*mfc:/BVV ^y^St^jfe*- 
<5. ft*5. ftl 0 a 14, *mi: UN i F e (N i : 8 0«*%> F 

e : 2 011%) ^\ !KfiSHKS£*ft«-»^*>5N i F e (N i : 4 5«g%> 
Fe : 5 5ft%) S^tmiCfflV^ fto^SiaoTMLtti^. 

[0 0 6 7] 

ill 1 ^PPSP^Jt-So 
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ittttmi945t«t»5 0-8 0 nm©*S 

[0 0 6 8] 

2, l i 4%7V— A*o#«fe»cJ:o-C1»rt*fc«>^»*i"*- 

12, 1 1 4^J?^^Jx.«3. 0-3. 5jimT-fc<5 0 JLOftoSJB* 

^»StSi*t, (Ht?r±. i i4b***) 

2, 114 (*ix€*bO*g^ttiSi»*^tf) ©Tfc«F«E-r*»#**^ 
[0 0 6 91 

*3it«R3©«Mi»l 0 ci7W-A«)o#iiaot|{lt5fci{)i^^5. 

e$ttfcm 3 lociHtc is 2 ©lis? i o b *-t*xw«tt*m 

*fflV^T. WX«3. 3-3. 8 ,m(D)f$«t5. » 2 <0«*«P 1 0 b *3 

«tt/B3oa®gisi o c count t-cit, fli*tfi*teft«#a*#**##^k* 

So «*tf. l&fP*****^. lT©CoNlFe^«ftaat***2. 3 
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J^ 7 isA*J:t«8BI^J:5^*l^»» lia - 114 ^ 

1 0 a«^- ^f^trfrS. 
10 [0 0 7 1] . 

3» *4<H*2O«i»l0b^»(tt»ll2i:^ rtiM * 112 
15 l 4»«»J:tW»Wi l 4 fcff 8*««*i 0 c fc0Hlc*» 

SWJ :5WMH-*. **** 3«**tfc«i#o±W*»«^»^ « 

20 [00 7 2] 

it) l2Oi»10bfcWlWll2^ ^ 112 ^ W 
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3»ifiWii«MaT-e*>*. tot, »»ffl«Mii5©»*tto. 2^ 

.nttTfctS^WU, »K0. 08-0. 16m»««B^W+*» 
5 rtfc«V^b*L*«t»fc b^^A 1 (CH,) ,*fcttA 1 C 1 

10 [0 0 7 3] 

Utilises. «v*T, 4St«ffl7*Fv^H3. fftMl4«r« 

immmmmi sas^sn-cv^ox-. * i i i 2, 1 

mm I 4fcW»i-5(WC»Sl©rt*#«Sl 1 2, l l 4 IK 

20 fctrBSJti-a^t^-ess- 
lo 0 7 41 

mil a*5 £1*0 1 1 b j: ^ ±.m(DftmF8t&&B: 1 5 -eg*? 

*tfc«rtW»fc. * 2 1 11. 113. 1 15t»TO*«1»*r 

So 

siioiili^y^Sti *K «^«3 0-5 0 nmOfS-e^ti. 
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H,m&CVI)mz£*), «ittf5 0-8 0nJnO»*-C»!*-*"*. ^2©#tl 

tt, #rtf»as. 1"**>t>. ft 2 ©ii§5 10bi 1 1 2 t OB, 

g|Si i 2fcrt*»«i i 4 fc©IB*sJ:tJWKttM 1 4 tI3©«l Oci 

[0 0 7 5] 

^lil, ii3, 11 5$r»tt5fc*fcjej*-*"3. -«>«t5^ 

CVDftCiot, CuJ:9 4«»2©««R«r^U ^B 2 ©^ 

{r-r^i:. m2©a@gpi o b tmi^mi^ui i 2 1 

op B 1. Iio^IWi l 2 tJBi©rt*^»i 1 4©^<fct) ! I i©^f^ 
114 ir^3<D^@g|5 10c t<Op B 1ti. ife^KWM 1 7*SS*ii*^S. 
[0 O 7 6] 

HI 2A&£X*m 1 2B[^t±5lC MCMPCJ:^ I2©i 
10 b. $3 oa@^5 1 O c isXXfiftS 1 ©I*l¥#?FP 112, 114 tmtitf- 

5*ts»«1i 7^t5„ r©flfm^<t9, 2 ©«« 

g&l Obif lOI^IMl 1 2<t<Z>fp^ il©^«H 1 2iSlW^S* 
#51 1 4 (Dffl&XV&l 1 14^3©Ii«ISlO c t©rai:Sot 

^ill 7*3«ttJ«m®lKl BKioT, B2<Ort^fr§Pl 1 1. 113, 115 
-®t##bix*fB2 0rt#iW»i 1 1. H3, 115t>BU 

i 2, i Htiaot, *i©*mmm i e&m&ztx. 
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5 B r 0 LT#e>Jx5JR2 0rt»(fff«l 1 1. 113. H5tt, #rti»id 
IblLtilXXl&jSLZflX^ZW* f&KOpmfttol 12,11 4fc»9^5 Jl 5 

trasivr^s. ua><t>« &2 4>rt*ttffii i i, 113, ii5tti^5 
jgi i2, ii 4 t<Dm\c#mmmmmi 5©*^lxv^„ 

Ufc#ot, fflOMUcftlU, 114i, ^OrtiMlll, 113 

, 1 1 5 tt±K\,^tmmmmm*Mf&LT\,^5 0 

[0 0 7 7] 

<D&&.m 19©H, 2 ^>^|FB 10b icmfc-tZUfr^ m 3 <7>B£fig& l O c 
fc*fJ^5«B5^ 11-11 5 ©*Jg#tt«ttlC»OT« 

[O 0 7 8] 

Jty^^^lcJ: D*WL*:J(52©«<B»1 0 b fc 3 <Dfi£®SB 1 0 c 
B4<Dmmi®l 0 d£3§5©g£l£Sfll 0 e SrJgjfcU ftsg#g|5 1 1 1 ~ 1 15© 

fr^etu^-rs, ii 3 Aicn, ^s-b i <ommnm<^> v F^frSBi 1 

A€>mmWSm l 4 b<^±lC^J&$*l,*:^g|5/ll 8 a */tLXV^„ ^4C9 

fil«3K*ft*t#*, Mill 2. lTOCoNiFe^ fiSfPM 

«£**2. 3T©FeC 0lI ^V^rfca5T*#5. 
[0 0 7 9] 

£2~3 ti mCDJ?$T*^JEigi-S 0 -tLT, M^f^CMP £ •? , ^ 4 (DmM& 1 

o a „ % 5 (o^^ i o e *5«tt^ig i <D&mmm&nm-tz&x\ mmm 2 o & 
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^^ftiaoT, «H4»2 1«:0. 7-1. 0^m©f^«t5, 

ISfQ«3K«A36 s 2 . 4 T©Co F e NSrJflV^ ^ £3*"C* 
10 0 8 0 1 

<Df&®g& 1 0 e y^^^ 9 2 2 a % 2 2 b Srjfc 

*>5*k ffiKM 1 8 al^tS^S'f^^^ 2 2 ct*UtV^«. *y 

a^@2 l t«*t5Witt*45«tt*m*:Ji 
V>-C1>«tV^ 0 i<D«ttt*mH\ NiFe. CoN i F eSrffll'^wi: # S "T?# 5* 

[00 8 1] 

>ftyiyf^^ (EAT Tr i ej £v^5) Srfrv\ «ttl2ioiyfy^ 

»2<og5j*»s^ri6*^5o - o isxnt>n,z>m6(»m iof tei^7oB 

lOgt, ±&<D% 1 lOa, 2 tf>8&@SB 10b, m 3 (DBSH^ 1 0 
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[00 8 2] 

tH2<omm»mtXs ****** *rf*»*d**m&r*i><o^ mi*>&& 

^fffHit)^^^^^ 223 ' 22b ' 22 c (ft®*!®**** 

1 0 f > % 7 10g,|2 ©WI43iO%ii 2 3 

ffiflSS*!.. 2 3 «B 6 <D^®SP lOf, 7 (Dmm& 1 O g . 12 <7)tggc 

gRJBO^UftV^gf^M*^*. ^W»*6Oii»i0f©* 
$^0. 5~0. T/imli^Si^f-ft^. 
[0 0 8 3] 

is 6 i o f ©xr^ry^ss o*»e>«nfcrtfliJ«>«BW*- 

[0084] 

, NiCu, Ta, W, Cr, Al 2 0„ S i 2 0 3 ^0»M^TUV^ 
[0 0 8 5] 
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■ 4io*mam «*i««wtt**»tt#J8v^*«. rows* 4 

g$Jxrv^v^«tti4l, 2 4. B6©a®gP10f, 

*J:t«MMi2 3%*^^i-*. ^x,f^ia^^fe«H4i4i 

10 KJ:9, *tCjRlO«*i»2 5 a^MSftS. 

[0 0 8 6] 

Sfefc. (Hi 6A*3J:tPiai 6Bl:*n5l^ «l#o±iS^«5i5 

[0 0 8 7] 

^^.If^s'^feia^ |{ 1 OM* 2 5 a t**t5fcftO«tt*WJ: 
5 ©iU<, 2. 4T©CoFeN»5tJ:V\ «l> 

jt«ifi*l*^*«* J 2 . STOCoNiFelrfflV^O*^. r.0>*2 

<oi^ 2 5 b ts e ©lias i o f \z*tm-r 7 ©aassp 1 0 g 



15 



20 



25 



32 



yWtt2 0 0-2 5 OWtttfOC 1 8 ^ny^^S:fflV^R 

i2.M25btil«)W25aiia 

ffMff 2 5 A©Wfl«fc*tf ***** ^i24k*6 «>«*» 1 0 
[ 0 0 9 O] 

0. 2-0. 5M»0**1«*t8. «V^. ttW2 605%, 2 
1~2. 5„mO*St#lW8. «5 2©«E»»©±^ SB 

I3^Wi^^rii, wuc»tliv^:Wif«. hisaic 

(QfiNXAI 18c tr»U-CV5. 
[00 9 1] 



33 



10 



^ tf CMPia5, »©*3©WttMI (Bl9-ett«5 3<D«««»l8c 
) #gHt8*t«W2 7WlW5. ft*, m^3«H8a, 
18b, I8cli, rt*^fc^M»#»i:**«^**«W**«*-*-*- Hi 

qa-chu rtawwsi i 4 fc«ic3«***t*»#w»i 2 6 fc 

1 3 8iJ5*^"CV^, 
[0 0 9 2] 

^v>r. «2 0W»K«W2 6. 27HU»10«*»1 22 - 1 

©feoflfci^T©^ UftV«HW 1 1 2 2, 12 4* 

Ml 2 4 b) *^ 7U-A«rBfc*bfc«. WHKfco 

^t,»10««Wl 2 2. 1 24 <****©W**»***> ©Tfcff 

[0 0 9 3] 

B20AfcttJtB20B^tJ:5Kl, »10#WW122, 1 24 
*m~0 X *> K7* h I* 3 2 *#*U h Vf* ^ 3 2 Sr-r** L 

3 3Mt5„ ft*\ 02OAttt, W«Sl24b«jS33ia5 

«s*tw*#, e*»s s *wwsiw^ m*mi 2 4 b 

25 [00 9 4] 



15 



20 



34 



* o W3 3 ***** 1 2 2 1 2 4ro 

121 123.125 SrKATro^W^I*"*" 5 - 

<«»8 6«MM-*c»J:0ft*«4e*««*cvD*KJ:9»**-*. 

» W122i «Wl 2 4 irtlWWWWl 2 4 i»*3 BiOB 

*r«M»»«>^»<'*W= J: ^" iuxCu *'****" 37 ** 

WWe^rt. CVDSWot. c«t9*B»4«)Wm*»*U 
ff{il! l 2 2 2 2 4 i«»ai3 3 i«BK. 
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iffftffii 2 i~i 2 5 i m cum > picfiiciD, u-kjii 2 ew^H 

10 0 9 7] 

»cjc % m2 2 A*j«tu ? ia2 2 Bi^t<t5(u, itiicM p k ± t> „ ^mmm 
5 M3 4*5i^#aii2 2, 1 2 4*sarm-fs*T?*M3 7*ef*-*-s. 

~<DWm~*. t>, *fi»«l3 3 &04*ttffil 2 2 fc©IBL 2 2 £*MIMis: 

g&l 2 4 0|iajoJ:a^i#|!l 2 4 tmm.U3 3 iOiai:8o^fl3 7*=,}; 
OttiK3 6iaoT, i2C»Hil2l 1 123, l'2 5«^tl5„ 

r<ot##b^sB2ro^#^asi 2 1, 123, i 2 5 1 . mmvm 1 <nw-m 

10 ^1 2 2, 1 2 4iiaoT, ^2 0^Hl2 0«$tl5 0 "9tT# 

bixSfl 2 <D^m^ 1 2 1. 123, 1 2 5B, #^lfcl-fl&ii*a"VC^I& 
£tVt^£G9-C. fl<D^|*Sl 2 2, 1 2 4(^^'9-a-5 i 5{^iag^HXV^ 
5„ LHvf2©^^1 2 1, 1 2 3, 1 2 5 fiP9 ? H 2 (D^frSP 
1 2 2, 1 2 4 &<Dfflir.5MBffi*fiRIK3 4 ^flS^ L~C^5„ L^oT. fjl 

15 1 <5Dfl4g#S)J 122, 1 24t, (Dft-m&U 1 2 1, 123, 1 2 5 £ ft 51 

[00 9 8] 

ttt, B4A*5.fctfH4Bfc7rH\fc5tex «»fr©±Hi^(fc4r8l 5 <fc 5 fc s 
GSx.tfTA'S^J; *>fc5*— = — M2 9£2 0~4 0 iim^f^t'f^Lt 

JkbiSK: J: Ii 116, 12 <*>i£#i¥ 120 *3«J;TJ^I^SP@i¥ l 

3 0iic£oT\ ««3^110W^ #BI«ft^y F3 0 0*s#btL 

25 [00 9 9] 

r 5 u-c#?>n«*J8i««^y K3 o ofi N ±3£©«ris*wi"5*»e>. isms. 
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10 



15 



20 



25 



g^Hioii, i rorti W i ©^^i: 

[oioo] 

l ©^WJ) 

©5*,. H^SIl 1 eJsitf^-ftiRffSr^-r^Siia. ^24ttl^C<SfS2 
<z>ig#:8¥l 2 OSr^i-^Pffi^X-fc^o 
[0 10 1] 

oift»H6, SB 2 l 2 o:feJ;tf«tt«#i 3 OSrWWS^ _t 

S6©»»="<^'1 lOfc«:a*0-5i«?3^-^i^-^4:^b^5. i"fcfc> 

gioi^l 1 6 3SS«ff[©rt*flE« 1 11. 114*5^115^1, 
B2 0>mimi 2 0**»O«-*ff»l 2 1.1 2 4*5«tt5l 2 5«r*TU 
»»13 0*S«»o!Sgfc»1 3 1, 1 3 7, 1 3 9. 1 3 2, 1 3 8, 1 4 0% 



37 



10 



ic» w «*■=> -f y k 3 o o t»% 3^*^^ * 

[0 10 2] 

(i2©wi) 

[0 10 3] 

asm sooffjumws. »2cewK*«iW»i8o^ « 

*fl«HH31-M0WW5#, »131-H0fi, PO^ 

20 5.t4^W»l 3 1. 1 3 3, 1 3 5, 1 3 7. 1 3 9 k. 13 2, 1 

3 4, 1 3 6, 1 3 8, !4 0©WKl**t**t*T-<TPi<'^lB3 04»6i«>M 

[0 10 4] 

#^g!^l 3 1~1 4 O^OJ^&te^KBfi®^*^" 1 ^ «-««» x 
3 1-1 4 OB. 17^7 5 ^ffi3 0fc»ofc#fl£&»l*»«>8WF«>#l*l*~ 



15 



25 
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Stat-, M2 0, 2 3, 2 7 <0MSft$fc**i£ 

5 10 10 5] 

_hS6Lfc»K3>f^l 1 OTU tg^lil 31-140*5, ^T^<T V 
S3 0 7l^o^i62S#LVM£fi{£gEg£;ftTV^fc#>. **vefu&ss:vM£a|SflB& 
L£-V\ IftlftflUO, 2 3, 2 7©EI4il*«**rJ£<Jl«LjiU<fto"CV^ 
3„ Lfc2So-C. i^HSI^IMIZO, 2 3, 272>5+#KA9 

2 O <DJ&&\cm ^ * o # A 0 ^A,-e=&^^^^<^«fe^te^^t U 

*5lt«*il = ^/H4. *«8tt»«>lEl •> Klftjftgt 2 0, 2 3, 2 7cDiES$n^M 
«*$j£<*«$^TV'«5fc«>x »0-&5#SSl«»©Ba^iei»»2 0. 2 3, 2 7 

[0 10 6] 

(13©$^) 

JB3©as?^WJc*JttajlMBKi5^y K3 0 0 t>*K=W ^©fcdMMfl* U fife 
20 ^3 ogmwicisft&mBzi'fA'OS *>* 3S i ©sifrP ne *5irf#«ifcS5Sr 

^-t-spBSHn 0 2 8 fctlSJ IS < JR 2 omif 1 2 OSr^i-¥®0-CfeS o 
[0107] 

(omfeM^&rtznn^j^bsm.^x. nmwm\ i 2~i ish 

25 12 1 — 12 SOftA«(fflSU fl&telSJOflj&^rLTV^ 

fiig&gBi i2-ii5tt, rtttfflfti i 2©^7^ryy^B3 oibioto 
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10 



[0 10 81 

xr5^iB3 0«ofll»«r»^, *jh,-e*t©«*a^ i2~n 
5i:HCJ:3l£MtW«. ^£5^ rtttfftti l 2-1 l 5. 
1 2 2-1 2 5©fll»«»3 2b©W«t'^t5±?^*L^''^ 
fc. rtttftftl 12-11 5/**#»l 2 2-12 B«Wi#ft«6*« 

5o | B 2©*^tfc»t53»JR= , ^^^ i:k * EU " rrt8SC, * ca,J1 12-115 

tnmmn 2 2-1 2 stjwtftfcfto^t v»^7-f 

15 [0109] 

[0110] 

H 2 9 *3 ± t/H 3 0 fc^i" J: 9 131. ft 4 cDgg^Wc *m SME^ -f A'tt* 1 © 
1 6, f&2<0##3f 1 2 0XSXtmm*mi 3 0^ftW5^ * 

-ffcfct^ JB1«>»*»1 1 6iS*«C«rt*#»l 11.11 4*S«fct*l 1 5£ 
tLt , $g2©iH#Pl 2 0#»O#WWl2 1. 1 24S8J:tfl25*r* 



20 



25 
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u mmumi 3 o&m&o&mm 3 1 , 137, 139, 132, ns, 

5 (c N mi<om^mi 1 6 m2<om#mi 2 o^^M«at^^ruxv>5^ 
[01 1 1 j 

10 #:t-. m 3 1 ~s 3 7 lx, *&w<Dm 2 <omM<D]&m\zmz>mmm$5. 

[0 1 1 2] 

15 SfS^tt, ^ 1 <D%^<DJ^Wi\^^h : tM^MM.^y K3 0 0 Dfllak^rW LTV 

z> 0 &mt&<DMm\zfrfrz>m2 <Dm#mi 2 ot*. 0 3 7 Ai^-rj: 5 i-. mi 
<DnM<Dj&n\z.&z>%2<Dm-wmi 2 0 ttt£H-£t> sic^iwi 2 1 , 

1 2 3. 1 2 5il2©M*Sl 2 2, 1 2 4 £ (Offi #«UB*fe^ 
^6 5fr$gl (Dft-m&tftl 2 1, 1 2 5 t % *fe^6 8 t <Dm\Z.&rt hftX^£ 

amasses' K4>. mi (Dmmvxmiz&zmmmfx^y k 3 o o * h titm® 

[0 113] 

25 &mm<DMmzw}z>m'&ijW;x*tz, E8A*sj;u«ia8B^*-r«t5J-> 

ywJ* h 1 2£r-^;*^KLT\ miCO^HfiJl 0 a <D;<? — = V ^ £rfr ? * "C 
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10 



[ o l 14] 

BB8A*5j:OT8B^UfciaU:«^*C. @31A*JOT31B 

0. 08-0. 15 W mff)W(^t50^tU\ »II6 1FJ 
15 [0 115] 

tf 3 0~5Onm©WT«rtt5. SbK, H©iti©±CC ui^5 
f5 2<Oi»«»tCVD^J:9. ^5 0~8 0nm©f$t^t5„ ^2 
©illtt^rtigii, *2<D««*l Ob trt*«cSBl 1 2£©IHL 

[0 116] 
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25 
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10 



15 



20 



25 



W xtf4~5Mm^^«t5. «M6 3B. »2©rt»*«lll. 1 
13, 1 1 sSrtltSfc^^^ ^2©rti^l 1 1, 113, 11 
5 

[0 117] 

B3 2Aa8J:tfflBS2BtE#i-*5lC. *«6 3^^Lt, « 
Sfc«t4*rtfc»^4t*«#4 5' -7 5° o«rt2:ft*-f*^^-A 

m#s * * ^ ^ ^ * ° T & ° T *> * v % ° 

[0118] 

|C*-*-J:$lrU WxtfCMPiaD, *2<WWi»l Ob. I3©»®10c 
*2O»«»10bt«l©rt«*»l i 2*©WU *i«>rt* 

«2©rt*»»lll. 113- 1 1 5 3WI*jfc**ta. w<Ot##btL5^2© 
^111, 113, 115i, RltiW^5j|l©rti»»ll2 
114tiaot,Il©Wll6«^ -9UT#e>tb5^2 

oMMiii. 113, ii5ii,*rt«»Ki»a**itv^©^*i 
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113, 115^^1^112, ll4kO« 

********* io*#**^^**^ ^ 1(DrtiW1 1 2> 1 14t 

|seM WHi, 113, H5fc^EV^«W««ll*W*^ 
5 M) ^ Bi9A»J:t«i9BC*tJ:5fc, 

fig 5 ISit^? & H«t? *> 5 - 
[0 119] 

gtV^ @3 4A^@3 4B(^t^i:, «itfCVD*Ci!l, «■ 
So r*U'«k^ ^(a^ ^Ml2 2i^Ml2 4^ 

J:9ft*J|l4«)»MtCVD*»=J:9. Wtf6 0-8 0naO«t«jW 
5. r©i3©Iii^4©IiHi(aot«6 6«$^S 0 s*s 

[0 12 0] 

tLt , t«6 6±^ 6ot£iaD, HUCuJ:9MWi6 7tr 
2 3, 1 2 5%Klt*fc»«>'b©-e«>9* *20*»W12 1, 12 3, 12 



15 



20 



44 



^ mm************^ 7,^* ****** 

lW66iaot, 12^^121, 12 3. I2 5#****t*. r 
CiS #bW*2^#»l 2 1, 1 2 3, 1 2 5t,Ria»^5 
fl ^l 2 2, 1 24fcWoX, »2C|Wl20«MiW. 

2 2. l24l:i9^U5Hiai^5. LH,*20«ff»l2 1 
1 2 3 1 2 5tt»9*5K52©^M»flc»l 22, l24t©fi8C»»8 

«1 2 1. 1 2 3, 1 2 6 fc liEV^«BMfcWlrt**^ V% *' 
[0 12 2] 

1 «>«m 116,12 <Z>i3#lS 1 2 0 * £ ttiftftEMff l30i:Wo-C»I 
l 0#*J***U JWW**^ K3 0 oimbtvZ, 
[0 12 31 
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[0 12 4] 

Kt«^otratfc#, **Htt»I*~* KK 

[0125] 

15 v>-C!&93i" ; 5o 

12 3 8 14. l«o«W*-y K 1 1 0 «r**-fc^- Kt^ 2 0 1* 

0Eft**) 2 0 2t,^K^7ty^5 ( H G A : Head Gimbals 
Assembly) 2 15ittW5. ^K^M«l20 1tt, HGA2 15 
20 Sr^S&S-er-C. — * 0 2*>E«i^ a*^©fa»*s*tW*** 

W *. HGA2 15li, «B«^K1 lO«*Silfc»t«t^? 

1 l*r»«bfcS?^^2 12k, '^^2 1 2«*.*^-< 
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[0126] 

n©J:5ftHGA2i5 *J:t*— K^-f 2 0 1 f±v^*vt>*IIW* 

HG A 2 1 5#J:tF/N- K^-f 2 0 1 * 1 

[0 12 7] 
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aaunm = -r /n±, utr ibis i ©8Mii¥ i is 2 ©es^s* t © km $ 

10 *»«r*ra«S«MB»tS:#U 

3. B«|B^l«73^l¥^J:tJ { B2©^?¥{4. M^rt*fl^l3±X)^MMMB 
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7. mum KommmnK t^mumt^m^ht^xmrn-r^iau^-r^^ 

5 &^'y Vo 

io. ^rtiftWfc-itf^ftai^H swa*a»«>«iiB3»RK#«bri» 
io ii. «rffi*rt*^*fct4*^fr^®raKi^$tu«wi2jft»R^x «»o 
wmm*L^y K. 

12. jiafSSfc 2 (oa«i»35 s . 2o©TOft«5|iJi«r«Hib - C»*SJxTV>*ri: 
15 13. fE^IK^J-^i-S^#:^®©^^EV^t^^S5&SSPSr^"U. «^ 

±U:afJib"r»ittt»^y K*«3Brr*»K««^iy KW»ig^fe-efco"C, 



49 



mum 2 <Dmmm±^m 3 vmrnrntrnm vxmmm 1 vmmmz&f&i-tt 
li&iBie** * i/7Ti*Ktt* * 5 iw lx, striae 1 ©««#±fc:MfBt& 2 wes 

(fell ^ ttfc Hfe^^B & Jf^i" 5 IS <!: > 

14. «na» 1 ©rt#«:» s i2o^m iw8B&i©^**M8.fca t #2<z> 
±\^mmvxmsmmm.^y \*&m&rtznmtfs.^y kci^st^ot, 

50 



mftm&£VTi$mmmt. a-? tut* 2 obmus * 
mt&m 2 oiisiti 3 (Dmmmzmm vxmmm 1 <DBagi#£0f£i-3x 

^2 (DK-m&m ikyr*$L ^ibss 1 *j i wis 2 k 1 9 * 2 © 

20 5 is*. 

m&ri$mmmK±i®mmmzmm\*xmffii&m*te&.v. mmm&mk, m 

is. Huia^2ort^^j;o ( m2<D^s^f4. nmm$:x'<i??&tz£?) 
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i 9. mfmmi&m***<o7A'$Tmt:mm\'Xjeiz+*zb*nmb+ 

atria** = /wt±. Htfiam i <£>i&ss¥ t m 2 t e>ng {-sae £ frfcli* 
&*rr 5 as 2 i , striae » t tfr»#fl**#» t Srgsfc-r a 
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10 »UtS:^UTSf»^«Jfi*«tt#jfiSr*i-*. 
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